Objective: To study the significance of c-myc and c-erbB-2 oncogene expression in gastric cancer. Methods: 81 gastric cancer specimens were detected for c-myc and c-erbB-2 oncogene amplification using non-radioactive in situ hybridization method. Results: The amplification rates for c-myc and c-erbB-2 were 67.9% and 50.6% respectively, and there were significant correlation in the amplification of these two genes (χ 2 = 7.26, P < 0.01). Conclusions: The amplification of c-myc and c-erbB-2 may play an important role in gastric cancer development, and these two genes may have synergistic effect.
entry in the absence of growth factors [1] . Deregulated c-myc expression and signal pathway contribute to the neoplastic phenotype of deregulated growth, anchorage-independent growth, and glycolytic metabolism. C-myc overexpression was observed in many different malignancies such as breast cancer, ovarian cancer, gastric cancer, lung cancer, colorectal cancer and other cancers [2] [3] [4] [5] [6] [7] [8] [9] .
Proto-oncogene c-erbB-2, also called neu of HER-2, is located on human chromosome 17q21. It belongs to a subfamily of type I receptor tyrosine protein kinase that encodes a 185 kDa transmembrane growth factor glycoprotein (P185) which contains an extracellular ligand-binding domain and intracellular tyrosine kinase activity. The extracellular region was similar in structure to that of epidermal-growth-factor receptor [10] . Like epidermal growth factor, c-erbB-2 expression represents a high proliferative activity of tumor cells [11] . Overexpression was observed in a variety of tumors such as breast, ovarian, gastric, lung, prostate, colonic, and other cancers [12] [13] [14] [15] [16] . In this paper, we studied c-erbB-2 and c-myc expression profile in GC tissues using in situ hybridization, objective to investigate the synergistic effects of c-erbB-2, and c-myc in the carcinogenesis of gastric carcinoma. 
Patients and Methods

Clinical Specimens
In Situ Hybridization
The procedures were in accordance to a previous study with a few modifications [16] . H-C-myc probe was purchased from Sina-American Biotechnology Com- Denhardt solution, 0.5% PEG and 0.5 mg/ml ssDNA). After washing the hybridization solution (probe concentration 0.2 µg/ml) was added, the slides were sealed with cover glass and treated in formamide chamber at 95˚C for 10 -15 min. Then the slides were hybridized overnight at 42˚C in a humid chamber, after which the cover glass was removed in 2 × SSC solutions, and alkaline phosphatase labeled anti-DIG antibody (1:500 dilution) was added and incubated at 60˚C for 2 h. After washing, 5-bromo-4-chloro-3-indoxyl phosphate disodium (BCIP)/nitroblu-tetrazolium (NBT) color development substrate was added and kept in the dark for color reaction, which was terminated by TE buffer washing when color reaction was sufficient. The slides were counter-stained with eosin, and sealed. Normal gastric tissues from the same specimens were treated in the same fashion as negative controls.
Slides Interpretation
When the slides were viewed under microscope (400×), dark brown-blue granules and particles could be found in positively stained cells, and the background was stained red by eosin. Positive and negative stained specimens were recorded respectively. Data on conventional pathology of the specimens were collected from routine pathological report based on gross pathology and hematoxylin and eosin (HE) stained tissue slides.
Statistical Analysis
Comparisons between c-myc and C-erbB-2 positive rates in different pathological subgroups were analyzed using Chi-square test, with P < 0.05 as statistical significance.
Results
C-myc and C-erbB-2 Expression in GC Tissues
Of the 81 GC specimens, 55 (67.9%) were found to have c-myc overexpression, which showed dark-brown granules in cancer tissue (Figure 1 ).
Of the 81 GC specimens, 41 (50.6%) were found to have c-erbB-2 overexpression, which showed dark-brown granules in cancer tissue (Figure 2 characteristics of tumors were summarized in Table 1 .
Correlation between C-myc and C-erbB2 over Expression
The relationship between C-erbB2 over expression and C-myc over expression Table 2 . Correlation analysis of c-erbB-2 and c-myc gene amplification in gastric cancer. was studied in these 44 gastric carcinoma specimens and the results were presented in Table 2 . Correlation analysis showed that the expression level of these two oncogenes in gastric cancer tissues were highly correlated (χ 2 = 7.26, P < 0.01). It was also found that the c-erbB-2 and c-myc gene amplification was significantly correlated, which suggesting synergistic effect was generally believed that the synergistic effect of cancer gene was one of the important factors of cancer, c-erbB-2 was a growth factor receptor gene, susceptible to external factors to stimulate the mitogenic signal transduction to intracellular signal transduction the system, c-myc was a nuclear protein family of oncogenes, when signal transmission in the nucleus, c-myc amplification and expression, resulting in cell death. Our results confirm that this synergistic action was true in the pathogenesis of gastric cancer.
Discussion
Conclusion
C-erbB-2 gene participates in the development and progression of gastric carcinoma. The c-myc oncogene was not related to the degree of differentiation, the depth of invasion and lymph node metastasis of gastric cancer. These two genes may have synergistic effect.
